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JOHN ROBINSON PROFESSORSHIP 
Summary of 
November 1, 1987 - June 1 , 1992 Report 
John T. Riley 
Some highli ghts of the Rob i nson Professorship re port submitted on May 29, 
1992 to Dr. Charles Kupchella covering the November 1, 1987 - June 1, 1992 period 
include the f ol lowing: 
Total funds provided by inte rest income from the Robinson Pro f essorship 
over t he five-year per i od was $25,800. 
22 undergraduate students were involved in research . 
15 research projects were supported by funds from t he Robinson 
Professorship income. 
51 pape rs were presented by J . T. Riley and students at local , regional, 
national, and international scientific meetings . 
24 publications resulted from research project coauthored by J ohn T. Riley 
and students. 
Grants totalling $245,920 were obtained using Robinson Professor ship funds 
as matching funds. 
More than : $28,888 in free service work was provided to faculty and 
students in Ogden Col l ege in suppor t of various research projects. 
Support was provided for two vis iting professors from the People's 
Republic of China and one fr?m South Africa. 
Analytical data was provided for two federa l agenc ies [National I nstitute 
for Standards and Technology (N I ST - formerly NBS) and American Society 
for Testing and Materials (ASTM) 1 and an international agency 
[ I nternational Standards Organizat i on (ISO)] fo r evaluating standards and 
certifying standard reference ma te rials. 
Fifteen students supported by funds from the Robinson Professorship earned 
their bachelors' degrees and entered profess i onal schools or began careers 
as productive scientists. 
Additional notes about 
connect i on with funds provided 
achievements by J .T. Riley 
by the Robinson Professorship 
and students in 
are as follows: 
The total funds earned and used for part - time salari es fo r J.T. Riley's 
workers during the 1987-1992 pe riod was $123,521. This total i nc ludes the 
funds from the Robinson Professorship income, grants, and the Coal and 
Fuel Laboratory income. The funds from the Rob i nson Professorship has 
enhanced the activities in the Coal and Fuel Laboratory over the las t five 
years . 
This semes ter four new students have been hired to work on various 
research and public serv ice projects . 
Four papers have been published and one paper has been submitted for 
publication since June, 1992 . 
An equ i pment grant with $39,810 was obtained from the LEGO Corporation on 
September 1 , 1992. 
JOHN ROBINSON PROFESSORSHIP 
November 1, 1987 - June 1, 1992 Report 
John T. Riley 
The selection cri teria used for awarding the J ohn Robins on Professorship 
were the rec i pient 's 
record a nd potential ., an educator 
record of. and potential for, involving students in research 
record of. a nd potent i a l fo r , resear ch and scholarly achievemen t 
record of. a nd potentia l for, professional service. 
The information presented in this five -year report wi ll address each of these 
criter ia, especial ly citing results and accomp l ishments that indicate growth in 
each of the four areas. 
I . Record and Potential as an Educator 
A chemistry professor that is recognized as an educator is one that 
prepares hi s/her students to assume profess ional ro les as competent and 
productive scientists. Chemistry is a laboratory science which can best be 
l earned i n l aboratory situations. 1 prefer to teach laboratory courses. 
Consequent l y, the majority of the courses 1 teach are l aboratory cour ses, or have . 
a l abo r atory component. The l ist of chemistry courses I have taught over the 
last five years are as follows: 
CH EM 223, Col lege Chemistry II Laboratory 
CHEM 301, Consumer Chemist ry 
CHEM 307, Coal Chemis try Laboratory 
CHEM 435, I nstrumental Ana l ys i s 
CHEM '531 , Advanced Analytical Chemistry 
CHEM 59 1 , Coal Chemistry Laboratory (Gradua te) 
The department heads' evaluat ions of my teaching performance in relation to 
the other 15-16 members of the Chemistry Faculty over the last five years are 
given in Tab l e 1. Al so summarized in the table are my facul ty workload 
assignments fo r the 198 7-91 per i od. 
I I. Record of. and Potenti a l for, Involving Students in Research 
Part of a chemistry major's education must include research experience. 
Thanks to the availabi l ity of funds from t he Robinson Professor ship, I have been 
able to attract a large number of young sc i ent is ts to work on various resea r ch 
projects. Table 2 summarizes the invo l vement of 22 students in research projects 

























over 2 Semesters 
50%T, 25%A, 25%RB 
son, 2S %A , 2S%R 
50%T, 25%A, 25%R 
58 %T, 2S%A, 2S%Rc 
7S%T, 2S%A 
T - Teaching assignment; A - Administrative assignment (Director of the 
Center fo r Coal Sc i ence); and R - Research assignment . 
The research ass ignment i ncluded 12.S% (average fo r the year) for USDO E-
sponsored res earch. 
The re search assignment was 2S% for the year for research sponsored by 
the IL Coal Board. 
Record of . and Po tential fo r. Research and Scholarly Achievement 
The success of research projects can be measured by the quality and 
quantity of r esearch papers presented at professional meetings and published 
in scientific journals and proceedings. A total of Sl papers were presented 
at scient ific meetings by John T. Riley and/or his students during t he 1988-92 
period. A l ist o f these papers is given i n Appendix A. A total of 24 
publications r esult i ng from resea r ch projects were coauthored by John T. Riley 
and his stucents during the same time period. A list of these publ ications is 
given in Appendix B. These papers and publ ications resulted from research 
projects supported by funds fro m the Robinson Professorship . 
Por tions of the interest income from the Robinson Professorship have 
been used as matching funds to help secure research gr ants from funding 
agencies and i nst r umentat i on grants from equipment manufacturers . Table 3 
l i sts t he research grants and equipment acquisitions that were made possible 
using professorship fund s. The total value of these grants is $24S,920 and 
r epresents about half the gr ants received by John T. Riley during t he 1987-92 
period. Three other equipment grants, with Dr. Wei-Ping Pan as t he project 
director, were secured using Rob i ns on Professorship interest i ncome as 
promissary funds t o i nsure that student researchers would be available to use 
and evaluate the i nstrumentation ob tained i n the grant . Fortunately, projects 

























Tab le 2 
Undergraduate Students Involved in Research Projects 




Rober t Forsythe 
Edward Farrar 
Todd Li nk 
Alisha Kel tner 
Dan Withers 
Chris Howle tt 
Anna J. Morgan 
Rich Tibbits 
Scott Gi lleland 





Mike Me rtens 
Joe Werth 
Stuart Burris 
Melissah Hi te 
Michelle Lewis 
Trent Selby 
J eff St idam 
Major and Hometown 
Biology; Greensburg, KY 
Chemis try; Leitchfield, KY 
Computer Science; Williamsbur g, KY 
Psychology & Chem .; Louisville, KY 
Medical Technology; Greensburg, KY 
Mech . Engin . Tech ., Louisville, KY 
Chemist r y; Cadiz, KY 
Chemistry ; Scottsvi l l e , KY 
Geology & Chemistry; Dayton, OH 
Chemistry; Bowl ing Gr een, KY 
Chemi stry; Brownsville, KY 
Che mistry; Covington, KY 
Biochemistry; Evansvil l e, IN 
Chemistry; Russell Springs, KY 
Pre-Pharmacy; Bowling Green, KY 
Biology & Chemistry; Hermitage, TN 
Biology & Chern.; Russellv i lle, KY 
Chemis try; Campbel l svi lle , KY 
Biology ; Elizabethtown, KY 
Biochemistry; Bowling Green, KY 
Chemi stry; Russell Springs, KY 
Biology; Scottsburg, IN 
























1. Devel~pment of x-ray fluorescence (XRF) spectrometr ic method for ashed 
materials 
2. A study of the nonadditive analytical values for coal blends 
3 . Deve lopment of computer programs for the Coal & Fuel Characterization 
Laboratory 
4. Sulfur dist ributions i n coal extract residues 
5 . Coal desulfurization studies 
6. Sulfate ana l ysis using high performance liquid chromatography (HPLC) 
7. Development of a method to predict coal ash fusion temperatures from 
e lemental composition 
8. Removal of aliphatic sul fur and chlorine compounds from coal 
9. Inductively coupl ed plasma-atomic emission spectrometri c (ICP) analys i s 
of coal slurries 
10. X-ray flourescence (XRF) analys i s of raw coals 
11. Preparation and evaluation of combination fuels for fluidized bed 
combustor (FBC) systems 
12. Rapid measurement of m9isture and tota l hydrogen in coal 
13. Determination of major, mino r and trace elements i n new and used horse 
feed 
14. Microbial desulfurization of coal 










Research Grants and Equipme~t Acquisitions Secured by 
Matching Funds from the Robinson Professorship 
Grant Description 
Acquisition of an Inductively Coupled 
Plasma Spectrometer (ICP) 
Removal of Aliphatic Sulfur and 
Chlorine Compouds from Coal 
Acquisition of Sulfur Analyzer 
Rapid Measurement of Moisture and 
Total Hydrogen in Coal 
Combination Fuels for Fluidized Bed 
Combustor Systems 
Upgrade of Carbon, Hydrogen, and 
Nitrogen Analyzer in the WKU Coal & 
Fuel Characterization Laboratory 








KY Div. of 
Energy & TVA 
LEGO Corp. 
T:VA 











The arrangements normally made for the instrumentation grants is to 
offer the equipment manufacturer a thorough evaluation of a new instrument in 
return for the placement of the instrument at Western. The evaluations are 
done by several students running multiple analyses on a large number of 
samples to collect precision and accuracy data according to an American 
Society for Testing and Materials (ASTM) standard protocol. Other 
evaluations, such as use of the instruments in research projects or on a large 
variety of samples submitted by numerous faculty and student researchers are 
performed. Formal reports on the performance of the instruments, in 
comparison to other methods of analysis, are then written. Emphasis on the 
input from students regarding ease of operation, maintenance requirements, 
repeatability and reproducibility, etc., are highlighted in the reports . 
In the research project grants from the 1L Goal Board, the Kentucky 
Division of Energy, and TVA, matching funds from the Robinson Professorship 
interest income were used for undergraduate student salaries in order to 
obtain additional funds for student salaries, supplies, travel funds, overhead 
costs, etc. Most grant agencies require some matching and the professorship 
income is a convenient source of matching funds. 
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IV. Record of . and Potential for. Professional Service 
The pub l ic service activities supported by income from the Robinson 
Professorship were quite varied and included projects ranging from help with 
high schoo l science fair experiments to contributing data for certifying 
standard refe r ence materials. Summaries of some of these public service 
activities are given in Table 4. The value of the free service work was 
determined using the cost schedule the Coal and Fuel Characterization 
Laboratory has established for grants and contract work. Generally, the 
ana l ytical services provided by t he under.graduate workers to the faculty and 
s tudents involved the elemental analysis of a large varie ty of samples. 
Elements determined included carbon, hydrogen , nitrogen, sulfur , chlorine, and 
over 30 other elements by various spectroscopic techniques. Samples included 
feed supplements, plants, synthesis and reaction products, catalysts, a wide 
variety of polymers, waste water, woods, animal wastes, blood, and all types 
of fuels. 
In addition to the analysis of the various samples, the undergraduate 
student workers also demonstrated the use of t he instrumentation in the Coal 
and Fuel Characterization Laboratory to several groups of campus visitors each 
year, as well as to severa l ~aboratory classes i n Engineering Technology, 
Biology, Geo l ogy, and Chemistry. 
Another use of the interest income from the Robinson Professorship was 
to help support foreign scholars visiting the Center for Coal Science by 
providing some of their living expenses during thei r stay. Three scientists 
that have been supported in this manner are Shiyong Zhou , Dr. James Willis, 
and Dexiang Zhang. Professor Zhou is a coal scientist from the Anshan 
Institute of Iron and Steel Technology, Peopl e's Republic of China (PROC) who 
conducted research at WKU for six months in 1988-89. Dr. James Wi l lis is a 
geochemist from the Unive r sity of Cape Town, Rondebosch , South Africa, who 
s pent two weeks at WKU in 1990. Mr. Dexiang Zhang is a coal scientist from 
the Huainan Mining I nstitute, PROC, who will spend six months at WKU in 1992. 
The coal science faculty and students have benefited from having these three 
scientists working with them. 
V. Summary 
One way to assess the benefits derived from having the use of t he 
i nterest income from the Robinson Professorsh ip over the last 4.5 years is to 
compare the interest income used to t he funds generated from grants and the 
free service work provided to WKU fac ul ty and students. Table 5 lists the 
interest income used. The tota l of $25,800 is much less than the $245,920 
from grants (Table 3) and t he $28,888 (Table 4) worth of free service work 
provided . 
Another way to assess the benefits derived from the use of t he interest 
income from the Robinson Professorship is to note the 51 oral presentations 
and 24 publications resulting from research supported by the professoxship. 




Summaries of Some Public Service Activities Supported by 
Robinson Professorship I nterest I ncome 
A. Free Analycical Services Provided to WKU Faculty and Students 
Years 1987-88 1988-89 1989 -90 1990-91 1991-92 
Number of ~U Professors 
Receiving Se r vices 5 3 7 8 
Value of Se r vices records $1, 754 $3,083 $12,300 $11,751 
incomplete 
Total value of services $28,888 
B. Public Service Provided to Federal Agenc ies and Pro fessional Societies 
Years 
Analysis of coal sulfar forms in seven standards for the National 
Institute for Science and Technology (NIST -- former ly NBS). The data 
is to be used in the certification of the standards. 
Analysis of samples f or the Ash Fus ion Technical Committee of the 
International Standards Organization (I SO) in an international round 
robin used in develop i ng a standard method. 
Preparat ion, distribution, and analysis of 10 samples for the 
Instrumental C, H, & N Task Group of the American Society for Testing 
and Materials (ASTM). The Task Group is deve lop ing a standard method 
for i nst r umenta l C, H, & N analysis in coal and coke . 
Partfc i pation in and analys is of round robin samp les of coal and coke in 
the deve l opment of three ASTM standard methods: 0-514 2 for the 
inst rumental analysis of the moisture , ash, and volatile mat ter in coal 
and coke; 0 - 5016 for t he analysis of sulfur in coal and coke ash; and 0-
4326 fo r the analysis of major and minor elements in coal and coke ash 
by x-ray fl uorescence spectr oscopy. 
Table 5 
I nte re st Income from the Robinson Professorship 
1987-88 1988 - 89 1989-99 1990-91 1991-92 
I nterest income used $5,000 $5,600 $5,200 $5,500 $4,500 
Total i nte res t income used $25,800 
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Yet another way to assess the benefits derived from the Robinson 
Professorship is to note the number of students involved in professional 
scientific activities while they are still in school. The research and 
analytical chemistry experience gained {n working on the various research and 
service work projects will always be with them. These young people leave 
Western with a lot of confidence and are much better prepared for the 
challenges of a professional position. graduate school. or professional 
school. Table 8 lists the students from Table 2 that have graduated from 
Western and where they went after graduation. I believe these young people 
are all on their way to becoming productive scientists who will always have 
fond memories of their undergraduate experiences at Western. 
Table 8 
Students Involved in Research Projects Supported by the 








Anna J. Morgan 
Rich Tibbits 








Major. Degree. Date 
Biology, ,B.S., 1988 
Chemistry, B.S., 1990 
Computer Sci., 1991, 
Psych. & Chern., B.S., 1989 
Medical Technology 
Mech. Engn. T., B.S., 1988 
Chemistry, B.S .. 1988 
Geol. & Chern., B.S., 1990 
Chemistry; B.S., 1992 
Chemistry; B.S., 1989 
Biochemistry, B.S., 1990 
Chemistry, B.S., 1992 
Pre·Pharmacy , 1990 
BioI. & Chern., B.S., 1992 
Biology, B.S., 1991 
Chemistry, B.S., 1992 
7 
Position After Leaving WKU 
Medical School in Iowa 
Teaching Chemistry at Warren 
East High School, BG, KY 
Harris Corp., Melborne, FL 
Working in family landscaping 
business, Louisville, KY 
Married Mark Risen, left WKU 
Coal Chemist, Green Coal Co., 
Owensboro, KY 
Chemist, Logan Aluminum, Inc., 
Russellville, KY 
Geologist, QSource Environ· 
mental Serv., Dayton, OH 
Graduate School, University of 
North Caro lina 
Graduate School, Miami 
University, OH 
Medical School, Indiana 
Univesity 
Graduate School, Indiana 
Unive rsity, Bloomington, IN 
Pharmacy School, Mercer 
University , Atlanta 
Medical School, Unversity of 
Tennessee 
Working in Corpus Christi, TX 






Papers Presented During the 1988 -92 Period by J.T. Ri l ey and Students at 
Local, Regional, National and International Scientific Mee t ings 
(The Name of the Presenter is Underlined) 
M. Risen and J. T. RUey , "Elemental analysis of Ashed Materials by X-Ray 
Fluorescence Spectroscopy," 18th Annua l Sigma Xi Research Conf ., WKU, Mar. 24, 
1988. 
F. J. Hayes, O. L. Withers, and J.T. Riley, "Measured Versus Calculated 
Ana l ytical Va l ues for Coal Blends ," 18th Annua l Sigma Xi Research Conf., WKU, 
Mar. 24, 1988. 
J. T. Riley, "Coal and Sulfur Forms Analysis and Desuliurization," 
Internat. Conf. on Control ling Pol lution from Coal, Taiwan, R.O.C. , May 12 -13, 
1988. 
J. T. Riley, "Modern Methods of Chemical Analys i s ," Fuj ian Province Conf. 
on Ana l . Chern. , Fuzhou, P .R~O.C., June 3, 1988. 
J.T. Riley, F. J . Hayes, and D.L. Withe r s, "Nonadditive Analytical Values 
for Coal Blends," 74th Annua l KAS Mtg., Richmond, KY, Nov. 4 - 5, 1988. 
J.T. Riley, W.G. Lloyd, M.A. Risen, S.R . Gi l leland, and R.L. Tibbitts, 
"Predicting Ash Fusion Temperatures from Elemental Analysis, " 7th Internat. 
Coal Testing Conf., Charles ton, \.lV, Mar. 21 - 23, 1989. 
J .T. Ril ey, S.R. Gilleland, R.F. Forsythe, H.O . Graham, Jr ., and F.J. 
Hayes, "Nonadditive Analytical Values f or Coal Blends," 7th Internat. Coal 
Testing Conf. , Charleston , WV, Mar. 21- 23, 1989. 
J.R. Smith, J.E. Winstead and J.T. Riley, "Sulfur Extraction from Wood 
Tissue of Short -leaf Pine in Relation to Age and Specific Gravity," 19th 
Annual Sigma Xi Research Conf., WKU, Mar. 23 -24, 1989 . 
R.F . Forsythe, H.D. Graham , Jr., S.R. Gi l leland , F.J. Hayes, and J.T. 
RUey, "Nonadditive Ana l ytical Values for Coal Blends," 19th Annual Sigma Xi 
Research Conf., WKU, Mar. 23-24, 1989. 
R.L. Tibb i tts, M.A. Risen, S.R. Gi l leland , and J.T. Riley, "Distribution 
of Sulfur i n Ashes from Coal Blends, " 19th Annua l Si gma Xi Research Conf ., 
WKU, Mar. 23 - 24, 1989. 
M.A. Risen, J.T. Riley, W.G. Lloyd, R.L. Tibbitts, and S.R. Gi l lelend, 
"Prediction of Reduc ing Atmosphere Ash Fusion Temperatures from Elemental 
Analys i s," 19th Annual Sigma Xi Research Conf. , WKU, Mar. 23-24 , 1989. 
S.R. Gilleland, J.T. Riley, W.C. Lloyd, S. Zhou, and R.L. Tibbitts 
"Mode l i ng Ash Fus ion Charac teristics f rom Element a l Analysis, " 19th Annua l 
Sigma Xi Research Conf ., WKU. Har . 23 - 24, 1989. 
9 
J.T. Riley, C.M. Ruba, and C.C. Lee, "Direct Determination of Organic 
Sul fur in Coal, " National ACS Mtg ., Dallas, TX, April 9-14, 1989. 
W.'G. Lloyd, J.T. Riley, S.R. Gilleland , M.A . Risen, and R.L. Tibbitts, 
"Estimation of Ash Fusion Temperatures from Elemental Compositional Data , " 
75th Annual KAS Mtg., Lexington, KY, Nov. 16-18, 1989. 
S.R, Gilleland, J.T. Riley, S. Zhou, and R.1. Tibbitts, "Modeling Ash 
Fusion Characteristics from Elemental Analysis," 75th Annual KAS Mtg., 
Lexington , KY , Nov. 16-18, 1989. 
R,1. Tibbitts, J.T. Riley, M.A. Ri sen, and S,R, Gilleland, "Distribution 
of Sulfur in Ashes from Coal Blends," 75th Annual KAS Mtg, , Lexington, KY, 
Nov. 16 -18, 1989. 
J.T, Riley, H, Zhu, R.F. Forsythe, H.D. Graham, Jr., and S.R . Gilleland, 
"Distribution of Organic Sulfur in Raw and DHF-Extracted Coals," 75th Annual 
KAS Mtg., Lexington, KY, Nov. 16-18, 1989. 
S.&. Gilleland, J,L, Werth, and J .T. Riley, "Inductive l y Coupled Plasma -
Atomic Emi ssion Spectroscopic Analysis of Sol ids-Water Slurries," 20th Annual 
Sigma Xi Research Conf., WKU, Mar. 22 - 23, 1990. 
R.1. Tibbitts, H.D. Graham, Jr., and J.T . Riley, "X-Ray Fluorescence 
Spectroscopic Analysis of Whole Coal," 20th Annual Sigma Xi Research Conf., 
WKU, Mar. 22-23, 1990. 
M. Zhu, H.D. Graham, Jr., S.R. Gilleland, R.L. Tibbitts, and J.T. Ri ley, 
"Enrichment of Organic Sulfur in Extracts of Bitwninous Coals, " 20th Annual 
Sigma Xi Research Conf, , WKU, Mar. 22-23, 1990. 
J. T. Riley, M. Zhu, H.D. Graham, Jr., S.L. Wilson, R.L. Tibbi tts, and 
D. S. Coffey , "Removal of Aliphatic Sulfur and Chlorine from Coal, " Eighth 
Annual CRSO Contractor 's Meeting, Urbana, IL, July 31 - Aug. 2, 1990. 
S.R. Gilleland, J. L. Werth and J.T . Riley, "Coal Slurry Analysis by 
Inductively Coupled Plasma Spectroscopy," 8th Internat. Coa l Testing Conf., 
Lexington, KY, Sept. 18- 20, 1990. 
J.T. Riley, "University Coal Chemistry Programs," 8th Internat. Coal 
Testing Conf., Lexington, KY, Sept. 18 - 20, 1990. 
S.&. Gilleland, J. L. Werth, M.J. Mertens, L.M. Lewi s, and J.T. Riley, 
"Inductively Coup l ed Plasma Spectrometric Analys is of Coal-Water Slurries," 
76th Annual KAS Mtg., Covington, KY, Nov. 9-10, 1990. 
H,D. Graham. Jr" R.L. Tibbitts, and J.T. Riley, "X -Ray Fluorescence 
Spectrometric Analysis of Raw Coal," 76th Annual KAS Mtg., Covington, KY, Nov. 
9-10, 1990. 
J.T. Riley, M. Zhu, D.S. Coffey, H,D. Graham, Jr., and L,M. Lewis , 
"Remova l of Aliphatic Sulfur Compounds from Coal , " 76th Annual KAS Mtg ., 
Covington, KY, Nov. 9- 10, 1990. 
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J,T, Riley, W,G, Ll oyd , F,J, Hayes, G,H, Ruba, S,R, Gil leland , and H, 
Zhu , , ~Ultrafine Grinding to Enhance the Reactivity of Coal,~ Engineering 
Found, Fine Coal Cleaning Conf" Palm Co~st FL, Dec, 3-7, 1990, 
J,T , Riley, M, Zhu, D.S. Coffey, S,G, Sadler, and J,M Stidam, 
"Distribution of Organic Sulfur in Raw and Solvent -Extracted Coals , 201st 
National ACS Meeting, Atlanta, GA, Apr. 14-19, 1991. 
W,G, Lloyd, J,T, Riley, M.A, Risen, S,R, Gil l eland, and R.L. Tibbi tts, 
"Estimation of Ash Fusion Temperatures from Elemental Composition : A Strategy 
for Regressor Selection , " 20lst National ACS Meeting, Atlanta, GA, Ap r . 14-19, 
1991. 
J,T. Riley, J.L. Werth, L,M, Lewis, and M,J, Mertens, "ICP Analysis of 
Coal Slurries, " 2nd Internat , Conf. on Element. Anal, of Coal and its By-
Products, Barren River Resort , Sept, 9- 11, 1991 
J.T, Riley, J.L. Werth, L.M. Lewis, and H.J, Mertens "The Effect of 
Slurried Coal Particle Size on I CP Emission Intensities," 77th Annual KAS 
Meeting, Owe nsboro, KY, Nov . 7-9 , 
H,D, Graham , Jr, D.S. Coffey, B. Wang, M. Zhu, and J.T. Riley, ~Removal 
of Chlorine from Illinois Basin Coals Using Mild Oxidative Conditions," 21st 
Annual Sigma Xi Research Conf . , iJKU, Apr. 1-2, 1991, 
D.S, Coffey , S.G . Sadler, J.M, Stidam , and J,T, Riley, "Distribution of 
Organic Sulfur in Raw and THF-Extracted Coals ," 21st Annual Sigma Xi Research 
Conf, , WKU , Apr. 1-2, 1991, 
J.L, Werth, H,J, Hertens, L,M, Lewis, S,R, Gilleland, and J.T. Riley, 
"The Effect of Coal Rank on t he Inductively Coup l ed Pl asma Spectrometric 
Analys i s of Coal-Water Slurries," 21st Annual Sigma Xi Research Conf., iJKU, 
Ap r , 1 - 2, 1991. 
M.J, Mertens, l.M. Lewis, J.L, Werth, and J.T. Riley, "The Effect of 
Slurry Particle Size on the Emission Intensities of Elements in the ICP 
Ana,lysis of Coal Slurries," 21st Annual Sigma Xi Research Conf, , WKU, Apr. 1-
2, 1991. 
T. Roth, H. Campbell, M, Zhang, J.T. Riley, and W.P. Pan, "Evaluation of 
Combination Fuels for Fluidized Bed Combusto rs by Thermal Analytical 
Techniques , " 21st Annual Sigma Xi Research Conf, , WKU, Apr, 1 -2, 1991, 
B. Wang, H, Zhu, D.S. Coffey, H.D. Graham, Jr" S.G. Sadler, J,L, Werth, 
H,J, Mertens, L,H. Lewis, M.A. Hite, J.M, Stidam, and J.T. Riley, "Mild 
Oxidative Desulfurization of Coal," 21st Annua l Sigma Xi Research Coof., WKU, 
Apr. 1-2, 1991. 
E.J , Hutchinson, J,W. Smith, J.T. Riley, and W.P. Pan, "Design of a 
Fluidized Bed Combustor," 21st Annual Sigma Xi Research Conf., \JKU, Apr, 1-2, 
1991. 
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M. Campbell, M. Zhang, J. T. Riley, and W.P. Pan, "Evaluation of 
Combination Fue ls for Fluidized Bed Combustors by Thermal Analytical 
Techniques," 201st National ACS Meeting , . At1anta, GA, Apr. 14· 19, 1991. 
D.S. Coffey, S.G. Sadle r, J.M. Stidam, and J.T. Riley, "Organic Sulfur 
in Raw and Extracted Coals ," 77th Ann. !<AS Meeting, Owensboro, KY, Nov. 7·9, 
1991. 
B. Wang, H.D. Graham, Jr., L.M. Lewis, and J.T. Riley, "Desulfurization 
of Coal Us i ng Mild Oxidative Conditions," 77th Ann. !<AS Meeting, Owensboro , 
KY , Nov. 7· 9, 1991. 
E.J. Hutchinson, J.W. Smith, J.T. Riley, and W.P. Pan, KDesign of a 
Fluidized Bed Combustor, " 77th Ann. KAS Meeting, Owensboro, KY, Nov. 7·9, 
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